Characterization of Notch receptor expression in the developing mammalian heart and liver.
Alagille syndrome (AGS) is an autosomal dominant disorder characterized by bile duct paucity along with cardiovascular, skeletal, and ophthalmologic defects. The identification of JAG1 as the AGS disease gene revealed the crucial role of the Notch signaling pathway in the development of multiple organ systems in humans. Patients with identical mutations in JAG1 demonstrate extreme clinical variability, suggesting that other factors may influence the severity of the developmental defects in this disorder. We have defined the temporal and spatial expression patterns of the Notch receptor genes in the developing mammalian heart and liver in order to identify potential ligand/receptor interactions during embryogenesis. In the developing heart, both Notch1 and Notch2 are expressed in the outflow tracts and the epicardium, in specific cell populations previously shown to express JAG1. These cells are destined to undergo epithelial-to-mesenchymal transformation. In the newborn mouse liver, Notch2 and Notch3 are expressed in opposing cell populations, suggesting they play different roles in cell fate determination during bile duct development. JAG1 is also expressed in cells adjacent to those expressing Notch2, suggesting a possible ligand receptor relationship. The Notch receptors have distinct roles in cell fate determination in different organ systems.